VEGF overexpression enhances the accumulation of phospho-S292 MeCP2 in reactive astrocytes in the adult rat striatum following cerebral ischemia.
Astrocytes can be reactivated after cerebral ischemia by expressing nestin and other characteristic markers of neural stem cells (NSCs). However, the epigenetic features of reactive astrocytes are not well known. Methyl-CpG-binding protein 2 (MeCP2) is a vital transcriptional modulator in brain development. Although the expression and function of some phosphorylated MeCP2 isoforms have been clarified, phospho-serine 292 (pS292) MeCP2 has not yet drawn much attention. In this study, we used western blot analysis and immunohistochemical and immunofluorescent staining to reveal the expressive features of pS292 MeCP2 and MeCP2 in the adult rat striatum following transient middle cerebral artery occlusion (MCAO). We first discovered that the ischemia-induced expression of cytoplasmic pS292 MeCP2 is primarily accumulated in nestin-positive reactive astrocytes in the stroke-injured striatum. Moreover, the enhancement of astrocytic pS292 MeCP2 was correlated with the augmentation of VEGF in astrocytes, as determined by the substantial co-localization of pS292 MeCP2 and VEGF after stroke. Finally, the exogenous overproduction of VEGF further promoted the expression of pS292 MeCP2 in reactive astrocytes, and this effect was accompanied by a marked increase in reactive astrocytes. On the contrary, MeCP2 was predominantly expressed in the neuronal nucleus, and the level of this protein was not significantly altered after ischemic injury and VEGF overproduction. Our data provide the first demonstration that overexpression of VEGF enhances the accumulation of pS292 MeCP2 in reactive astrocytes in the ischemic-injured rat striatum, implicating a pS292 MeCP2-related epigenetic role of exogenous VEGF in reactive astrocytes following cerebral ischemia.